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L3 ANSWER 6 OF 8 CAPLUS COPYRIGHT 2 007 ACS on STN 

TI Sustained tissue drug concentration following inhalation of 

liposome-encapsulated fentanyl in rabbits 
AB Liposomes are microscopic vesicles that can entrap drug mols. 

Liposomes-encapsulated fentanyl provides sustained drug release following 
pulmonary administration. In this study, the effect of encapsulation 
efficiency (EE) of fentanyl within liposomes on the retention of fentanyl 
within the respiratory tract was examined Liposomes with 3 different 
encapsulation efficiencies, 50% EE, 70% EE, were manufactured with radiolabeled 
fentanyl and phospholipid dipalmitoylphosphatidylcholine . The prepns . 
were administered through an endotracheal tube to anesthetized rabbits, 
and the respiratory tracts were removed and analyzed for retention of 
fentanyl and DPPC at different time intervals. Increasing the 
encapsulation efficiency of fentanyl within liposomes is shown to prolong 
the retention of both fentanyl within liposomes prolonged the retention of 
both fentanyl and DPPC with the respiratory tract. The encapsulation 
efficiency can be manipulated to design a preparation to provide optimal 
therapeutic plasma fentanyl concns. The unencapsulated or "free 
" drug could act as a loading dose, and the slow, sustained release of 
fentanyl from the liposome depot in the lungs could act 

as a maintenance dose. Thus, this method of delivering a potent opioid, 
such as fentanyl, has the potential for clin. use in pain management.. 
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TI Pain management with liposome-encapsulated analgesic drugs 

AB Liposome-encapsulated opioid analgesic agents 

delivered by the pulmonary route provide local, or systemic analgesia 
superior to that produced by the solution form of these agents 
administered by parent ral (intravenous, intramuscular, or subcutaneous 
injection) or oral routes. 
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TI Pharmacokinetics of inhaled liposome -encapsulated 
f entanyl 

AB Pulmonary administration of fentanyl solution can provide satisfactory but 
brief postoperative pain relief. Liposomes are microscopic phospholipid 
vesicles that can entrap drug mols. Liposomal delivery of fentanyl has 
the potential to control the uptake of fentanyl by the lungs and thus 
provide sustained drug release. To demonstrate that inhalation of a mixture 
of free and liposome-encapsulated fentanyl 

can provide a rapid increase and sustained plasma fentanyl 

concns. (Cfens) , this study determined the pharmacokinetic profiles after the 
inhalation of free and liposome-encapsulated 

fentanyl in healthy volunteers. After obtaining institutional 
approval and informed consent, ten healthy volunteers (5 men, 5 women) 
were studied. Each subject received 2 00 jag i.v. fentanyl and 
inhaled 2000 ng of a mixture of free (50%) and liposome 
-encapsulated fentanyl (50%) on sep . occasions. Frequent venous 
blood samples were collected, and Cfens were determined by RIA. The 
pharmacokinetics and absorption characteristics of the inhaled mixture of 
free and liposome-encapsulated fentanyl were 

determined using moment anal, and least- squares numeric deconvolution . The 

mean volume of distribution at steady- state and clearance of fentanyl after 

the i.v. administration were comparable to previous studies:435 and 0.584 

L- min-1, resp. The mean peak Dfen was significantly greater for 

the i.v. administration compared to the aerosol mixture of free 

and liposome-encapsulated fentanyl (4.67 vs. 1 . 15 ng 

• mL-1) . However, Cfens at 8 and 24 h after aerosol administration 

were greater compared to i.v. (0.25 and 0 . 12 ng • mL-1 for aerosol 

vs. 0.16 and 0.05 0.06 ng • mL-1 for i.v.). The peak absorption 

rate, time to peak absorption, and bioavailability after inhalation were 

7.02 ug • min,-l 16 min, and 0.12, resp. This analgesic method 

offers a simple and noninvasive route of administration with a rapid 

increase of Cfen and a prolonged therapeutic fentanyl concentration Future 

studies are required to determine the optimal liposome composition that would 

produce a sustained stable Cfen within analgesic therapeutic concns. 
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